Transmission of light through an optically ultrathin metal film with a thickness comparable to its skin depth is significant. We demonstrate experimentally nearly-zero transmission of light through a film periodically modulated by a one-dimensional array of subwavelength slits. The suppressed optical transmission is due to the excitation of surface plasmon polaritons and the zero-transmission phenomenon is strongly dependent on the polarization of the incident wave.
spectra for the closed and modulated ultrathin metal films at normal incidence, respectively.
At the wavelength of our interest as shown in Fig. 2 , one can observe that around 10% of the intensity is transmitted through the closed metal film with the thickness of 15 nm, as shown in Fig. 2 (a) . When periodically modulated by an array of one-dimensional slits, transmission is dramatically suppressed. Especially for the wavelength around 1428.6 nm, the transmittance decreases significantly from 6.7% to 2.1%. Intuitively one expects that the metal film with slits, compared with the closed film, would transmit more light, since less material is blocking the light. However, we emphasize that the measurement demonstrates the opposite: less light is transmitted through the perforated film! This nontrivial effect is also verified by numerical simulations, shown by the blue lines in Fig. 2 . Note that we used the experimental data from Ref. [13] for the optical properties of gold and the refractive index of the quartz is 1.445.
The wavelength 1428.6 nm associated with the suppressed transmission in Fig. 2 exceeds corresponding Rayleigh values (λ Rayleigh = p √ ε). In Fig. 2 we can observe the Rayleigh anomaly at the wavelength 1300 nm. We emphasize that the suppressed transmission at 1428.6 nm is attributed to the excitation of the surface plasmon polariton at the quartz/gold interface. The surface plasmon resonance (λ spp ) at the interface (without slits) of the quartz/gold semispaces is around 1322 nm. Due to ultrathin-thickness of the film and the presence of the slits, the resonant wavelength is redshifted to 1428.6 nm. In fact, we also observe the resonance around 970 nm (not illustrated in Fig. 2 ), which we attribute to the excitation of the surface plasmon polariton at the air/gold interface. Figure 3 shows the transmittance and reflectance when varying the size of the slits g and the period of the structure p. The resonant wavelength associated with the suppressed optical transmission is blueshifted with increasing g. When enlarging p, the resonance is redshifted. From Fig. 3(b) ,
we can see that most of the energy, at the resonant wavelength, is reflected instead of being absorbed. For the structured film at the resonance λ = 1428.6 nm, the transmittance (T ), reflectance (R), and absorption (A) are 0.39%, 89.8%, and 9.81%, respectively. Note that T 
